EBxercise 1.4 (Solatiors)
CALCULUS AND ANALYTIC GEOMETRY, MATHEMATICS 12

Question # 1:
(z') f(x)=2x2+x—5 c=1
limf(x) = lim(2x2 +x-5

x> x> )

201V +1-5=2+1-5=-2

(1)
(1)

lim £ (x)=lim (22" +x-5)=2(1) +1-5=2+1-5=-2
= lim f(x)=lim f (x)=-2 lim f(x)=-2
x* =9
i = C=-3
(1) r(0)=22
2 lim (x*-9 3) _ _
lim £ (x)= lim = 9=xi~3( )=( 3) -9 _9-9_0 _,
x>-3 >3 x—3 _11r7r317(x—3) —3-3 -6 -6
2 lim (x> -9 3y _ _
Now limf(x)=limx 9=H_3+( )=( ) 9:9 9=£=O
>3 >3 x=3 11r41}+(x—3) -3-3 -6 -6
= B )= T, )= o B f(=)=0
(i) f(x)=|x-5 =3
}Ln;_f(x)=}in;|x—5| |x—5|=i(x—5)
—(x-5) +(x-5)
—o0 5 +00

=lim[—(x-5)]=-lim(x-5)=—(5-5)=0

x—5" x5

lim f(x)= 111? lx=5

x—>5"

0

= lim(x—5)=5—5

x—>5"

= limf(x)=limf(x)=0

x—5" x—>5*

lim /' (x)=0

x—5

Question # 2:
Discuss the continuity of f (x) at x=c

2x+5 if x<2
(i) f(x)=14x+1 if x>2
c=2
We haveto discuss the continuity of [ (x) at x=2
(a)  f(2)=2(2)+5=4+5=9 (1)
(b) limf(x)="

f(x)=2x+5 f(x)=4x+1

—0 2 +00

}ig}f(x)=£i£121(2x+5)=2(2)+5=4+5=9

and  lim f(x)=lim(4x+1)=4(2)+1=8+1=9

x—2 x—2
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(c) from (1) and (2) we get
lim £ (x) =/ (2)

f(x) is continous at x =2

3x—-1 if x<l1
(ii)  f(x)= x=1 @a=2
2x x>1
ioe=2 [(0)=/(2)
is not defined so given functionis discontinous
(if) Correction
3x-1 if x<l1
f(x)= if x=1
2x if x>1
c=1 (correction)
/(1)=4
—o0 1 +00
f(x)=3x-1 f(x)=2x
(a) f(l):4 (given)
(b) lirrllf(x) =7
lim f (x) =lim (3x—1) =3(1) -1 =2
and 1i1?f(x):1in11(2x):2(1):2
= lir?f(x):linl}f(x):2
Elg}f(x) =2 e, (2)
(c) From (1) and (2) we get
lim 7 (x) = £ 1)
f (x) is discontinous at =1
3x—-1 if x<1
(iii) f(x)= c=1
2x if %=1
(a) f(l) is not defined
f (x) is discontinous at x =1
Question # 3:
Giventhat
3x if ¥£—2
f(x)=9x*-1 if 2<x<2
3 if x>2
—00 +00
f(x)=3x -2 f(x)=x*-1 2 f(x)=3
(i We check continuity at x =2
T 41 1= ———— (1) (given)
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(6)  limf(x)=?

lim f (x)=lim(x* ~1)=(2)" ~1=4-1=3

lim £ (1)~ lim(3) =3

N lim / (x)= lim f (x)=3
Elgf(x):sﬁ ....................... (2)

(c) From(l)and(Z), we get
hmf( ) f(Z)

H f (x) is continuous at x=2

(i1) At x=-2

(a)  f(-2)=3(-2)==6 oo (1)

() lim f( y=A

111;21_]‘( ) lim (3x)=3(-2)=-6

and 11n71 f(x )—}gg(xz—1):(—2)2—1:4—1:3

= 111}21_f(x)¢ lirgf(x) = llmzf( ) does not exist

f(x) isdiscontinuousat  x=-2
Question # 4:

Giventhat
x+2 x<-1
f(x) {c+2 x>-1
=7
—00 —+00
f(x)=x+2 -1 f(x)=c+2

lim f(x) exists

x—>-1

lnﬁrfif(x) = lir}11+ f(x)

= }Lnl(x+2):}it{£(c+2)
—> 142 = c+2
= 1=c+2
= c=1-2 = c=-1
Question # 5:
(@)
mx if x<3

f(x)=1n if ¥=3
—2x+9if x>3

here F(3)=n (given)
f(x) iscontinuous at ¥=13

lim 7 (x)= lim £ ()= 7 (3)

— 11m(mx)-11m(—2x+9) =



R

—~
~.
~0

N

here

ud U ¥

Question # 6:

(m)(3)=-2(3)+9=n
3m=—6+9=n

3m=3=n

3m=3 , n=3

m=1 , n=3

F(4)=(4) =16

f(x) iscontinuous at
ln?f(x) = lirBf(x) =7 (4)
lim(mx) = lim(x2 ) =16

x—>4 x—4

x=4

4m=(4) =16
4m=16=16

m=4

=

Given that

f(x)=

here

V2x+5-Jx+7
x—2
K x
K=?
f(2)=K

f(x) iscontinuous at

lim /(x)=7(2)

given
x=2

=K =% lim

X#2

4m =16

V2x+5-Vx+7 V2x+5+4/x+7 _

x—2

lim\/2x+5 —x+7
-2

x—2

X

) (V2x+5) —(Vxt7) )
=2 (x-2)(V2ers 44 +7)

2x+5—-x-7 _K
(x—2)(V2x+5 +4/x+7)
1

li =K =3
2 J2x 15 +x 17

! =K =
J2(2)+5++42+7
1
343

x—2 2x+540x+7
(2x+5)—(x+7)
(x—2)(V2x+5 +4/x+7)
. (x-2)
(x—2)(V2x+5 +4/x+7)
1 —
£i£r21[\/2x+5 +\/m] -t
1
NCEE

K

=K
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